A 49-year-old woman with a medical history of essential hypertension presented to the ED with severe pain in the left superior chest and dull aching pain in the upper flank, lasting for the last 2 days.
The patient's pain was position dependent, moderate in intensity, exaggerated by deep inspiration, and not aggravated by exertion. It was worse with twisting movement. She did not have dyspnea, back pain, leg swelling, or pain in the lower extremities. She denied fever, chills, night sweats, decreased appetite, weight loss, any numbness, paresthesia, or right arm or neck pain. She had neither peripheral neuropathy nor numbness over her upper or lower extremities, and she had normal muscle strength bilaterally. The patient reportedly never smoked, never used illicit substances, and did not have any environmental exposure. Physical examination revealed a woman not in acute distress, with equal breath sounds bilaterally, regular cardiac rate and rhythm, equal ankle size, and negative Homans sign. Palpation over the left superior chest and upper flank did not elicit increased pain. ECG showed normal sinus rhythm without S-T elevation. The hemogram and basic metabolic panel produced normal results. Cardiac biomarkers were not elevated. The symptoms were believed to be musculoskeletal in nature.
Radiology Findings
To further evaluate the chest and flank pain, a posteroanterior chest radiograph was obtained in the ED at an outside facility (Fig 1) . The single-view chest radiograph showed a large convex density at the medial right apex. There was no volume loss that would have indicated atelectasis, but rather a mass effect with mild inferior displacement of the right hilum. The initially suggested differential diagnosis of consolidation in an azygos lobe was not supported by the clinical presentation, raising concern for a mass.
A contrast-enhanced CT scan was obtained the same night, 2 h after the initial radiograph (Fig 2) . The images showed a well-circumscribed, homogeneous 6-cm mass at the medial apex of the right hemithorax with extension into the upper mediastinum along the trachea, in between the trachea and esophagus and along the right subclavian vessels, with a density of 30 Hounsfield units. No definite evidence of invasion was seen. Otherwise the findings of the adjacent ribs, lungs, and mediastinum were normal. No noncontrast CT images were obtained, which limited the evaluation for enhancement. There was no fluid-fluid level or any evidence of macroscopic fat on the CT scan.
The initial radiologic findings showed no evidence of overt invasion into adjacent structures, and no lymphadenopathy, but were still mostly concerning that this could represent a malignant lung mass. This was probably because the mass was centered in the medial aspect of the apex of the right hemothorax, and the apical chest wall soft tissue could not be separated from the tumor margin because of similar density on CT scanning. The evaluation was suspicious for Pancoast tumor, and the patient was discharged from the ED with a plan for thoracic surgery evaluation. For additional characterization of the mass and to rule out brachial plexus or nerve root involvement, the decision was made to obtain a contrast-enhanced MRI scan after evaluation by the surgeon (Fig 3) . This demonstrated a well-circumscribed, slightly heterogeneous mass, which was hypointense on T1-weighted images and hyperintense on T2-weighted images (Fig 4) . T1-weighted MR images without fat suppression were obtained and did not show any focal fat within the mass. Comparison of T1-weighted images before and after intravenous contrast showed mild, diffuse, slightly heterogeneous enhancement.
Postcontrast T1-weighted images with spectral fat suppression were also obtained in the coronal and sagittal planes. The mass showed smooth borders with small projections in between the trachea and esophagus, partially surrounding the subclavian and vertebral artery and into the apical chest wall. There was no evidence of invasion on CT or MRI scanning. No extension into the neural foramina or marrow involvement of the adjacent vertebral bodies or ribs was seen.
Surgical Findings
At the time of thoracic surgery consultation, her pain had resolved. Tissue samples for special serologic testing and biomarkers were not sent for analysis. The patient underwent robot-assisted thoracoscopy with resection of the mass. Intraoperatively, there was no evidence of involvement of the lung or invasion into critical mediastinal structures, the subclavian vessels, or the spinal nerve roots. The mass was bluntly dissected away from the surrounding structures. There were two possible small branches of intercostal nerves or branches from the sympathetic chain that were coursing into the mass. Ultimately, it was easily removed, and frozen sectioning intraoperatively was consistent with a nonmalignant process.
Pathologic Findings
Gross examination showed a 7.3 Â 6.2 Â 4.7 cm encapsulated soft mass with a smooth, vaguely lobulated external surface. The cut surface was white and semitranslucent with a gelatinous appearance (Fig 5) . Figure 4 -MRI showed a well-circumscribed, slightly heterogeneous mass, which was hypointense on T1-weighted images and hyperintense on T2-weighted images. Figure 5 -The cut surface was white and semitranslucent with a gelatinous appearance, completely surrounded by a thin fibrous capsule.
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Microscopically, the tumor showed monomorphic collagenous stroma between bland spindle cells with areas of myxoid background (Fig 6) . Characteristic singly distributed mature cells with ample granular cytoplasm and round smooth nuclei were seen as well.
The stroma was positive for S-100, and the singly distributed cells were strongly positive for neurofilament immunoperoxidase stain (Fig 7) . There was no evidence of malignancy, including no cellular atypia, mitotic figures, or immature ganglion cells in clusters.
What is the diagnosis? The patient's clinical presentation is typical of an incidentally found mediastinal or apical chest mass. The initial impression of her CT scan, in spite of lack of overt invasion, was concerning for a possible apical lung carcinoma, otherwise known as a Pancoast tumor. More careful review of the images, symptoms, and physical examination results, each in the context of the other, however, was more consistent with an extrinsic mass pressing on the lung rather than emanating from it. It is important to note that she had no clinical signs of malignant chest wall involvement, such as persistent pain, or evidence of brachial plexus involvement: numbness or neuropathic pain extending from her right arm or neck. Clinical and imaging findings were more consistent with a benign etiology, and a PET-CT scan or needle biopsy prior to the resection was not believed to be necessary, nor was it thought that it would change clinical treatment.
Thus, clinically this was more consistent with a posterior mediastinal mass than an apical lung mass.
Radiologic Discussion
Ganglioneuromas are most typically incidental findings on imaging studies performed for other reasons. Differential diagnosis of a posterior mediastinal mass includes nerve sheath tumors, parasympathetic ganglion tumors, and sympathetic chain tumors. Nonneurogenic tumors that are included as well are primary lung malignancy, lymphoma, and metastasis (Table 1) . A neurogenic tumor may be favored considering the lack of overt invasion, lack of lymphadenopathy, and lack of other known malignancy. The contrast-enhanced MRI scan was particularly useful in this patient, as it revealed no involvement of the brachial plexus, nerve roots, trachea, esophagus, or subclavian vessels; any of which would have made surgical resection considerably more difficult or contraindicated.
Pathology Discussion
Neurogenic tumors are the most common neoplasms of the posterior mediastinum, comprising 20% to 35% of all neoplasms in this area. Approximately onethird of them are ganglioneuromas and ganglioneuroblastomas. 1 Ganglioneuroma is a benign tumor, arising from the neural crest with further terminal neuronal differentiation to ganglion cells. In a normal developmental pathway these cells form paraspinal sympathetic ganglia. They are phenotypically distinct from nerve sheath cells, which give rise to schwannomas and malignant peripheral nerve sheath tumors, or chromaffin (neuroendocrine) cells leading to pheochromocytoma. 2 International Neuroblastoma Pathology Committee criteria histologically define ganglioneuroma as the most mature part of the spectrum of neuroblastic tumors, followed by ganglioneuroblastoma and neuroblastoma, based on percentage of ganglion cells, maturation, atypia, necrosis, and calcification. 3 Ganglioneuroma may produce catecholamines, with up to 39% of patients having detectable urine metabolites described in the literature. 4 Most commonly it occurs in the posterior mediastinum (41.5%), retroperitoneum (37.5%), and the adrenal gland (21%). 4 Typically, ganglioneuromas affect younger patients (median age at diagnosis, 79 months) with slight female predominance. 5 Heterogeneity in histopathologic characteristics and genetic profile of the single neuroblastic tumor often can be seen. 3 In order to reliably assess the degree of maturation and metastatic potential, thorough sampling needs to be performed with a special focus on the areas of heterogeneity, calcifications, and/or necrosis. Although a similar clinical course and comparable survival rates between ganglioneuroma and ganglioneuroblastoma were recently reported, 6 more aggressive tumors, such as neuroblastoma, are known to mature into ganglioneuromas, either spontaneously 7, 8 or after chemo-and radiation therapy. Furthermore, neurogenic tumors contain a ganglioneuromatous component, involving, variably, small segments of the tumor periphery or within fibrous septae and up to 50% of the tissue. 9 Thus core needle biopsy can be falsely bland. In contrast to more aggressive neurogenic tumors, it lacks MYCN amplification or chromosome 1p36 deletion, which can be useful tools in differentiating difficult cases.
Ganglioneuroma also has a potential for malignant behavior with several cases of transformation into neuroblastoma, and other soft tissue aggressive neoplasms were reported as well. 10, 11 Because of this risk, surgical resection is preferred and can often proceed without a tissue biopsy in the setting of appropriate clinical and imaging findings.
Conclusion
The patient underwent a successful resection of the ganglioneuroma and had an uncomplicated postoperative course with quick and full recovery. Interestingly, following resection she did note some mild right palmar anhidrosis; which would clinically indicate origin in the sympathetic chain. She had no evidence of Horner syndrome postoperatively. This case highlights the classic appearance of ganglioneuroma in the superior posterior mediastinum and the importance of broad differential diagnosis when evaluating neoplasms in the apical chest. 
